A neural circuit in the brain that is different in female and male mice controls maternal behaviors such as retrieving lost pups-control that is exerted via the secretion of oxytocin. This new finding showcases a direct link between a sexually dimorphic brain region and sex-specific behavior [1].
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Charlotte Schubert, Ph.D., Science Writer A neural circuit in the brain that is different in female and male mice controls maternal behaviors such as retrieving lost pups-control that is exerted via the secretion of oxytocin. This new finding showcases a direct link between a sexually dimorphic brain region and sex-specific behavior [1] .
It has long been assumed that sex differences in behavior arise from neuronal differences in the brain, but only a few studies have shown such a link. For instance, researchers have identified transcription factors that have sexually dimorphic patterns of expression in the hypothalamus and amygdala, resulting in regionally restricted expression in response to the sex hormones that activate these factors. Knocking out each of these factors results in distinct effects on behavior, such as aggression in males or maternal behavior in females.
In the new study, Niv Scott et al. took a close look at neurons in a sexually dimorphic region of the hypothalamus, the AVPV (anteroventral periventricular nucleus). In this region, females (compared with males) have a larger number of neurons that contain tyrosine hydroxylase (TH), generally an indicator of a dopaminergic cell.
The researchers showed that over 90 percent of these neurons expressed an enzyme responsible for the production of dopamine, which is known to enhance interactions between mother and pups. Consistent with previous studies, males had low numbers of these neurons and virgin females had more (about 493 neurons). Postpartum females-mothers-had even more TH-expressing neurons in this region (about 725 neurons).
The researchers then dissected the function of these neurons using three approaches: they ablated these neurons, drove the expression of dopamine in the neurons, and performed optogenetic experiments to activate these neurons with light.
The researchers found that this region controlled maternal care in females, such as the tendency of both virgin and post-partum females to retrieve pups wandering from the nest. Ablating neurons in this region quelled such behaviors, and activating the neurons-or driving dopamine expression-promoted the behaviors.
Male mice will usually ignore stray pups or attack them, and experiments altering the state of these neurons did not change this behavior. Instead, in males, it seems that this neural circuit controls male-male aggression.
Finally, the researchers linked this region to the secretion of oxytocin, which is known to promote maternal behaviors. They found that activating the AVPV neurons in females increased circulating oxytocin, and they showed that the AVPV neurons provided synaptic input to oxytocin-expressing neurons in another region of the periventricular nucleus.
The researchers conclude that when a female sees a wandering pup, her AVPV neurons are activated-causing an uptick in circulating oxytocin and compelling her to retrieve the pup.
